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(54) Title: CIRCULATION EQUIPMENT 



(57) Abstract 

The invention relates to a circulation equipment for the purging of pred rilled oil 
and gas wells upon setting of casings and conductor pipes. The equipment may be de* 
signed to be suspended from the top drive of a derrick. Thereby, one has aimed at esta- 
blishing a fluid-tight,, easily releasable interconnection between circulation equipment and 
casing/conductor pipe (29) to be circulated in connection with setting, without the use of 
threads. The circulation equipment having the form of an elongated pipe having a 
through-going bore (15), carries at the lower end thereof (with respect to the position of 
use) a tool head (19) exhibiting a downwardly open annulus (32) for the accommodation 
of the coupling piece (29') of said casing/conductor pipe (29) and, within the area of said 
annulus (32), a radially expandable annular packing element (22) which in expanded con- 
ditio^ with said pipe coupling piece (29') situated within the annulus (32), rests itself seal- 
ingly against the inner surface of the pipe coupling piece (29'). 
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CIRCULATION EQUIPMENT 

This invention relates to circulation equipment for purging 
predrilled oil and gas wells upon the placement of casing 
and conductor pipes, more particularly a tool suspendable . 
from the topdrive of a derrick during the placement and , 
circulation of casing and conductor pipes. Such pipes may 
e.g. have dimensions corresponding to an outer diameter of 7 
inches or more . 

The circulation or purge medium, respectively, may e.g. 
consist of cement, mud, diesel oil or water. 

During and after the predrilling of a subsea well, rock 
pieces and the like will often fall down from the wall 
defining the bore hole, constituting obstacles . whenever 
casing and conductor pipes are set. This is especially 
prevailing with deviated and horizontal wells, but occurs 
likewise with more or less vertical wells wherein pieces of 
rock, etc., become stuck to uneven portions of the wall 
defining the bore hole. 

Such undesired rock piece accumulations must be purged away 
in order to clean the bore hole where said pipe is to be 
set. Such a purging taking place through the pipe to be set, 
is preferably effected upon the placement of the first 
•external pipe, which may have a length of the order of 
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M t e « e q 2000 meters. The individual 
several hundred meters, e.g. 

™ formation during an operation designated setting. 

•n it is very laborous and time-consuming to connect 

Today, xt is very purging- through of 

such a circulation equipment/tool for tne p g 

casing/conductor pipe. 

Prior art technique comprises screwing of a threaded^ 

^ aependen. on rig equipment. With this prior a-t 
fee nigue. . risk for the creaking of the connec o pf the 
nine exists, end problems often arise to loosen the 
connector of the pipe eft., use. The method is very trme- 
consuming. 

Koreov.r. sueh , acre.able/unscre.able 

actus! position, so thet the entire pipe length must he 
pulled up egain before s he. purging oper.tron can he 
Parted. Another ohvious disadvantage using a 
unscrewable threaded socket having a supply of 
is that oasing/oonduotor pipe can not he pressed down rnto 
. the here hole while the socket is connected to the pipe. 

Likewise, for said circulation/purging operation, heavy and 

handy equipment is known, reguiring at least three men 
plus winch equipment for operation and m.nrpulation. 
the time-consuming manipulation operations, a ns>. io_ 
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.damage on both equipment and pipe exists. 

Not in any known method or device of the kind involved is it 
possible to perform purging of a predrilled well 
simultaneously with the placement of casing pipes. As 
mentioned above, the laborous and time-consuming 
interconnection between circulation - equipment and casing/ 
conductor pipe represents a very substantial disadvantage. 
Previously known' equipment does not allow that one 
positively press the casing/conductor pipe down during, the 
purging process, but such a forced pressure actuation may be 
absolutely necessary when such pipes- are to be forced into a 
portion of a. predrilled well following an arcuate path. 

The object of the present invention is to remedy defects, 
disadvantages and application limitations of prior art 
technigue and, thus, provide a circulation equipment /tool 
of the introductorily defined kind and for the previously 
defined object wherein the equipment /tool may be coupled - 
sealingly and easily releasably together with the connector 
of the casing/coinductor pipe without the use of threads, 
and wherein the interconnection area optimaly functions as a 
shock absorber. 

According to the present invention, said object is realized 
through designing a circulation equipment in accordance with 
the following main claim preamble such that it exhibits the 
features comprises by the characterizing part of the main 
claim. 

Such a circulation equipment is intended to be mounted below 
the top drive of the derrick before the setting of casing 
pipes is started, wherein the circulation equipment is 
presupposed operated/controlled by the driller from his 
panel, no manual work being employed. 
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The circulation equipment according to the inventxon xs 
considered used for purge liquid circulation of such pxpes 
also when said wedging problem is not expected to arxse 
(this contrary to conventional equipment which xs 
presupposed used when said problems acutally have arisen; 
problems very often due to lacking purging in advance). 

Such a purging in advance enabled through the arrangement of 
the circulation equipment according to the inventxon, 
acts thus preventive and involes also in this respect 
substantial time-savings. 

The circulation operations enabled by the equipment 
according to the invention may be incorporated xnto a 
running process for the setting of the pipes in q uestxon, 
thereby securing a better continuity than conventional 
equipment allows. 

The circulation equipment /tool according to the invention is 
designed especially with a view of excluding a leakage o. 
circulation medium and purge liquid to the environment. 

Further features, advantages and details of a circulation 
equipment according to the present invention will appear 
• from the following specification in association wxth the 
following drawings as well as the claims. 

Reference is made to the drawings, wherein: 

Figures 1 and 2 half in side view/half in axial section show 
a circulation equipment according to the invention, broken 
lines being inserted, in that the views are not 
representative with regard to the axial length of the 
equipment (broken-away portions between said broken Ixnes 
have, however, the same cross-sectional shape as the 
portions at the opposite side of the broken lines), xn that 
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Figure 1 shows the equipment in a position of readiness in 
relation to a coaxially below positioned casing/conductor 
pipe, i.e. in an inactive position prior to the 
establishment of the interconnection with the pipe, .while. 

Figure 2 shows the same equipment and pipe as in figure 1, 
yet with . the equipment f luid-sealingly coupled to the top - 
connector portion of. the pipe; . 

Figure 3 and 4 show, on a larger scale, the lower portion of 
the equipment according to figures 1 and 2, the coupling 
head of ' the equipment occupying the same position as in 
figure 1 and figure 2, respectively. 

In all figures- of the drawings , identical reference numeral 
have throughout been used for. similar parts. 

First, reference is made to figures 1 and 2, the description 
of the individual parts included into a circulation equiment 
according to the invention starts with the uppermost part 
which is constituted by. a connector denoted at the reference 
numeral 1. ■ 

The sleeve- or socket-shaped connector 1, the 
cross-sectional shape thereof appearing from the right half 
of. figures 1 and 2 and which is not critical for the 
function of the connector 1, provided that it is connectable 
to the top drive of the derrick (not shown), involves the 
advantage through its design as separate part that the 
thread wearing then is limited to the connector 1 itself, 
which is easily replaceable, instead of propagating to more 
bulky parts of the circulation equipment /tool , causing more 
comprehensive replacement operations. 

The lower, internally threaded portion of the connector 1 
is screwed onto external threads on the upper portion of an 
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„• n nine 2 incorporated into a hydraulic 
axially extending pap. 2. P besides ^ 

- b -- aCtin ^ tele ;:t J • ^entricai - fixedly 

oiDe 2, comprises an inner pipe 

attached to the former, said eccentrical pipes 2,2 
defining therehetween an annulus for the displaced 
. accommodation of a third pipe 3. 

Reference numeral 4 denotes a locking screw for the 
connector 1. 

""he axil °< .«« oirculation egurpn»r../ 

ports 5 and 6 serve as outlet and inlet. "^""^ 
« oil whenever the telescopic cylrnder 2 2. .3 

Si- f i.e. — tKe ,*ially ™* Y£/ t 
lowe «a from the position »f -go- o ^ 

position shown in figures 2 and -. and whr 

Lotions r the Pipe 2 ^^^T^ in 

sr.*:"-. - >°» » °- - — t. 

oii at the latter pip. displacement, the port , 
then noting as outlet for pressure oil. 

„ order to retain the axially displaee.hle pipe 2 of the 
^aullc doubling telesoopi. ^cy ^J^^ 

s pliable Pipe 2 . said laoKidg device 7 exhib Urn, any 
stable oonstruotion and function, provrded that rt rs 
Lable of looking the pipe 2 of the telescoprc cylinder 
ZTH elem* position in suoh a »ey that the locHing 
function may be released rapidly, 
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In the embodiment shown, the locking device 7 comprises a 
housing formed with e.g. four radial cylindres 7', 
distributed with an angular displacement of 90° around the 
axis 1* of the circulation equipment. Each cylinder 7* 
accommodates a locking piston 8 positioned between the ends 
of a piston rod, one part 9 thereof being guided in 
respective cylinder's 7' gable wall, the other piston rod; 
part 9' constituting the actual locking means, adapted to 
engage lockingly into one (at a time) of two conceritxical 
circumferential grooves 10,11 formed into the displaceable 
pipe 3 of the telescopic cylinder 2,2', 3 and spaced, axially , 
determining the axial extension/shortening of the telescopic 
cylinder 2 , 2 1 , 3 . 

In figure 1, the locking parts 9' of the locking pistons 
8,9,9* are in engagement with the lower circumferential, 
groove 10 of the pipe 3, corresponding to contracted . 
telescoopic cylinder, said locking parts 9' in figure 2 
being in engagement with the upper circumferential groove 11 
of the pipe 3, corresoponding to extended telescopic 
cylinder. 

The housing of the locking device 7 wherein the cylinders 
7' are formed, is provided with pressure oil ports 12 and 13 
incorporated into a conventional hydraulic circuitry (not 
shown). The locking device can only be released by means of 
control hydraulics, which represents in per se known 
technique with hydraulic locking devices • For cleaning/ 
lubrication of the inner parts of the telescopic cylinder, 
purge ports 14 have been formed into the pipe 3. 

Said purging of the inner parts of the telescopic cylinder 
is effected by a driller and is performed periodically and, 
subsequent to circulating corrosive medium or mud/concrete.. 



The elongated, tubular through-going bore of the circulati 



WO 93/07358 



PCT/NO92/0015T 



egu ioment/tool for the passage of circulation/purge meaxu, 
h as." generally, been denoted by the reference numera. 15^ 
It Should be clear without saying that this bore whxch 
through-going from one axial end of the equipment/ tool to 
t^e other, is built up through seller, aligned axxal bores 
of the individual parts of which the equipment /tool xs 
composed and which, generally, are screwed together. 

Thus, the axially displaceable pipe 3 of the hydraulic 
double-acting telescopic cylinder 2.2' .3 has at the lower 
end thereof been screwed onto an extension or xntermedxate 
piece 16. a locking screw securing the interconnect xon ^ 
between the pipe 3 and the intermediate piece being danoteo 
at . Another locking screw 17 serves to secure the 

establishment of the screw connection between the 
intermediate piece 16 and an end sleeve 18, which 
approximately extends down to the extreme end (the lower 
end) of a coupling head of the circulation equxpment. saxc 
I ling head generally being denoted 1, and which is ^formec 
for fluid-sealed interconnection to a coupling portxon of a 
casing/conductor pipe, an interconnection to be descrxbeo 
further later on. 

Practically at the intermediate portion of the sleeve 18 
the sleeve is surrounded by a guiding jacket 19 ,19 whxch 
is attached to the sleeve 18 by means of a locking nut 20 
having a locking or safety screw 20' . The guiding jacket 
19- 19" has a substantially L-shaped cross sectxon, 
comprising an axial portion and a radial portion, denoted 
19' and 19", respectively. 

Within the axial portion 19' thereof, the guiding jacket 
19. 19" has been formed with a radially directed inspectxor. 
window 19'", through which one visually may observe the 
upper edge of the coupling portion of e.g. a casing to be 
circulated/purged in connection with settxng. 
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A cylinder ring 21 having a. lower circumferential groove 21 1 
for the accommodation of an attachment portion. 22 1 of a 
packing element 22 (see especially figures 3 and 4 ) which is 
of particular importance for the realization of the. 
invention, is anchored to the guide jacket 19', 19" by means 
of bolts, not shown. Through the guide jacket 19*, 19" and 
the cylinder ring 21 corresponding channels 23,23 1 for 
pressure oil have been formed and which, in one position of 
a packing-actuating sleeve (to be closer described below) 
leed to a first annulus 24 and, with said packing-actuating 
sleeve in another position, to a second annulus 25 » 

First annulus 24 is radially defined between opposing mantle 
surfaces of end sleeve 18 and cylinder ring 21. and axially. 
between a shoulder surface 18' at a flange portionof the 
end sleeve 18 and an opposing, upper gable surface 26' of 
a sleeve-shaped packing-actuating means 26, i.e. a means . 
adapted to actuate the packing element 22 which is retained 
by the cylinder ring 21. ' 

More specifically, the packing-actuating sleeve 26 is formed 
with an outwardly conically tapering portion 2 6" which, in 
the embodiment shown, is constituted by the mantle surface 
of a conical ring body 26' fl screwed onto the sleeve 26, 
but the former might as well be formed integrally with the 
latter. Therefore, these two parts are given similar 
reference numerals. 

The packing-actuating sleeve 26 is axially displaceably 
supported in an annulus radially defined between opposing 
mantle surfaces of end sleeve la and cylinder ring 21 and. 
wherein said first and second annulus 24,25 are 
incorporated, the maximum axial displacement distance of the 
packing-actuating sleeve 26 being restricted by the above- 
mentioned shoulder portion 18 1 of the end sleeve 18 and the 
upper gable surface 26 1 of the actuating sleeve 26, and by. a 
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w -./.o^ cnrface (no reference numeral) of 
downwardly facing shoulder surface <n 8urfa ce 21" 

th e actuating sleeve 26 and an opposing shoulder 
of the cylinder ring 21, see figure 4. 

-. ,«> ->&-■>(>"' below the actual 
To the packing-actuating sleeve 26-26 , 

rue y =». -,<;... i s screwed a downwardly 

packing-actuating means 26 ,. xs sere 

conically tapering guide head 27 ; 
jacket 28, with which the tool head of tb J*^* - 
equipment is guided into ^™^r ^^-^P^ 

-tT. rec™ ".tting. 9 . locking nut for the _ 

is to be effecxed P pac king-actuatxng 

attachment of the guxde head 27,28 to P 

Oeeve 26 is indicated at the reference numeral 30, » 

as hling assigned a radially directed losing screw 31. 

Badially between the cylinder ring 21 and the guide jacket 

! is left an annulus for the accommodation of a 
l^ly long Portion of the coupling piece o^ = ' 
conductor pipe xo be purged by mean o th cir 
equipment according to the invention, xn conne 
setting- 

stud y in 9 fibres l and > <* «* 

oand and figures 2 and 4 on the other hand, t should 
• ap p.ar .ithout ea y in g how the - he. ~ 
circulation eguip">.nt rs coupled to the CO p a 
o£ e.g. . caein, 29. e s t,hlishin 3 a 

interconnection hetveen egui^ent - ™ ' «^ £M „ t „ e 

„.,-*icularlY the circulation equipment is lower 
particularly, ^ coupling pie ce 

position shown m figures a downwardly 
29' of the pipe 29, during which operation 

,-^llv tapering guide head 27 with the rubber jacket 2« 
conically tapering g circulation equipment i 

centralizes the tool head 9 o he c ^ ^ ^ 

relation to the pxpe 29.2 > ' ™* W ^ through the 
pipe's 29 coupling piece 29 may be 

•„^o« TO 1 " of the guide jacket 19 ,19 . 
inspection window 19 OI s 
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order to secure that the position of the packing element 22 
in relation to the pipe end 29" is brought, to occupy the 
desired level. 

As soon as the tool head 19 of the circulation equipment is 
centralized and height-positioned in relation to the 
coupling piece end 29" of the pipe 29 as explained above, 
representing a non-shown intermediate position between 
figure 3 and figure 4, i.e. a position wherein the tool head 
19 occupies the position shown in figure 4 with regard to 
the coupling piece 29' ,29" of the pipe, but wherein the 
packing element 22 occupies an inactive, non-actuated., 
position according to figure 3. 

Therefore, reference is made to figure 3, imagining that the 
coupling piece of the pipe 29 - as shown in figure 4 - 
has entered the annulus 32 between guide jacket 19', .19" and 
cylinder ring 21. 

In the embodiment shown, the packing element 22 has the form 
of a freely suspended ring having a lower end surface 22' 
sloping complemen tarily to the slope, of the upwardly 
conically tapering packing-actuating portion/surface 26" of 
the axially displaceable packing-actuating sleeve 26, 
against which the "free" end surface 22' of the packing 
element 22 rests supportingly in an inactive position of 
readiness, ready to be activated by means of the actuating 
portion 26", figure 3. In this position, the mantle surface 
of the packing, element 22 is withdrawn radially internally, 
of the largest radial extent of the guide head jacket 28 
and will, thus, not interfere with the coupling piece 29' of 
the. pipe 29 upon the insertion of the tool head 19 therein. 

With the packing-actuating sleeve 26-26 in the lower 
position of readiness shown in figure 3, hydraulic oil is 
supplied through the pressure oil channels 23,23 ' in guide 



WO 93/07358 



PCT/NO92/00157 



12 



. 9 1 pnterinq said (lower) 

racket 19M9 U and cylinder ring 21, entering 

« relieve «he Pressure »^ -a 

(upper) first annulus 24. 

Thi5 c.„ 5 en «.e ZTZlZr*, 

^ t r g coo Potion tne pacHin, 

actuating portion 26 tnro » . free . 
o*> -i^lined end surface 22 urges* 

:r P °ort o « » ^ ^ 

L entire c it cu„fa«nce. restin, ^ .» • . 

«... crface of the pioe coupling piece ^ , »y 
inner mantle * interconnec tion between the 

4, whereafter the fluid tig r pipe nas been 

circulation equipment and the casing/ 

established. 

K" ne olaces in a new casing and the tool head 19 of the 
When one P laces l " d up from the last placed 

circulation equipment is punea 

the DreS sure within the lower casing is to be bled 
casing, the P ressur * in that the pressure is 

off. The pressure relief takes pi 

. „„! •»-> in the guide jacket is . i» 
hied off via a channel J J m >-"= a 

"I c yli „ae r rino 21 and . channel 33' in the paCcon,- 
actuating sleeve 26-26' " • 

o 1 the reference numerals 34-36 denote an 

;~ — — « — »- a • st ° p 

valve, respectively. 

„ -.Mn 'the lower bore portion of the end sleeve 
Centrally within the lower d p generally 
18 a non-return valve has been mounted, the 9 

Lg denoted 37 and the individual components thereof 
appearing best from figure 3, wherein they are given 
Thence numerals, said numerals being deleted from the 
other figures, partly due to small scale, partly due to 
uncomplete representation in figure 4. 

Heference is now being made to figure 3 for the description 
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of the non-return valve 37, which is kept in place within* 
the lower bore portion of the end sleeve 18 by means of a 
locking ring 38. Upon removal, of the locking ring. 38, the 
entire valve 37 may be removed. 

The valve housing has been denoted 39 and has a central, 
axially through-going opening. The valve housing consists of 
two opposite oriented valve cones 40,40' screwed together by 
means of a screw 41. Between the valve cones 4 0,40', an 
annular packing 42 is clamped. The valve spindle 43 is 
guided in a sleeve 44, and between the valve body 40,40* and 
a flange on the guide sleeve 44, a pressure spring in the 
form of an ordinary screw spring 4 5 has been tensioned. Said 
guide sleeve flange is formed with axially through-going 
apertures 46. A locking ring 47 locks the guide sleeve 44 to 
the valve housing 39. Guide means for the upper valve cone 
40 of the valve body 40,40', at the upper end of the valve 
housing 39, have been denoted 48. 

The task of the non-return valve 37 is to close the liquid 
flow through the circulation equipment when it has been 
detached from the casing/conductor pipe and to prevent air/ 
liquid from penetrating into the circulation equipment and 
further into the top drive. 

The tool. head 1? of the circulation equipment can be 
exchanged by loosening the locking screw 17 and thereafter 
neutralize the screwing between the end sleeve 18 and the 
intermediate piece 16. 

Through the ports 14 (only one is visible in figure 1, yet 
several ports are imagined distributed in the 
circumferential direction) a purge medium may be conducted 
into the annulus 49 defined by the inner, and intermediate 
•pipes 2\3 of the hydraulic double-acting telescopic 
cylinder 2,2 ',3, in order to keep the. mantle surfaces clean 
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so that an unhampered displacement possibility or the pip. 3 
in relation to the concentrieal stationary prpes 2.2 
secured- 

The circulation equipment according to the invention 
uprises a number of individual parts, the functxon of 
which substantially should have appeared from the preceding 
description of the construction, of the equipment. Some of 
Z7e functions are repeated briefly in the following xn ^ 
connection with a statement concerning the mode of operation 
of the circulation equipment as a whole: 

With the circulation eouioment taking the outgoing position 
or position of readiness as illustrated in figures 1 d 3. 
herein the equipment is imagined suspended «™ " 
dri ve of the derrick (not shown) through the connector 1. 
and with the casing 29 positioned in an underlying, 
substantially coaxial position, the hydraulic teles cop, 
cylinder 2.2'. 3 is first released at 9'. 10. whereafter the 
Telescopic cylinder 2,2'. 3 is extended through a downward 
displacement of the pipe 3. 

During the extension of the telescopic cylinder, the tool 
head 19 of the circulation equipment is guided centrally 
into the coupling piece 29- of the pipe 29 in a shock- 
absorbing way through the rubber-elastic cover 28 of the 
guide head 27. the annulus 32 between the "^J 1 

and the guide jacket 19>-,19" accommodating the mantle of the 
pipe coupling piece 29 ■ - The upper edge 29" of the pipe 
coupling piece 29' may be observed visually through the 
window 20 of the guide jacket 19/. 19". When the desxred 
mutual height location between the pipe end edge 29 and 
guide jacket 19'. 19" has been achieved, the hydraulxc ; 
Luble-acting telescopic cylinder 2. 2 ',3 is locked xn that 
the locking pistons 8.9.9' is brought into engagement wxth 
the circumferential lacking grooves 11 of the dxsplaceable 
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pipe 3 of the telescopic cylinder. 

Thereby, the tool head- 19 of the circulation equipment will 
take the position shown in figures 2 and 4 in relation to 
the coupling piece 29 ' of the casing 29 , whilst the packing 
element 22 and the packing-actuating sleeve 26-26 ' " - for 
the sake of the continued statement - is presupposed to take 
the position shown in figures 1 and 3, i.e. with the packing 
element 22 in non-expanded condition and the packing- 
actuating sleeve 26-26" 1 in non-activated position. 

Now, the packing-actuating sleeve 26-26'" is activated, i. v 
e. displaced upwardly, the packing-retaining cylinder ring 
21 remaining stationary, whereby the upwardly conically . 
tapering actuating portion 26" of the packing-actuating 
sleeve - while resting cooperatively against the opposing 
end surface 22 » of the packing element 22 - urges the 
packing element 22 radially outwards over the entire 
circumference, so that it at a circumferential portion rests 
itself sealirtgly ( fluid- tight ). against the inner mantle 
surface of the pipe coupling piece. 

Preferably, the packing element 22 is made from a material 
having elastic resilent properties. The nature of the 
material should, in most operations be such that a withdrawal 
towards the outgoing position, figure 1 and 3, is secured. as 
soon as the radially outwardly directed pressure from the 
surface 26" of the actuating sleeve 26 ceases. In principle, 
nothing prohibits the use of easily replaceable packing 
elements 22; the retainment within the circumferential 
groove 21 1 of the cylinder ring 21 not having to be-', 
permanent. On the contrary, often a loose, 

frictiondetermined engagement between the. walls defining the- 
• circumferential groove 21 1 and the attachment portion 22* of 
the. packing element 22 would be preferred. 
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Thus . the intentional sealing interconnection ™ 
circulation eguipment and casing/conductor pipe 29 has 
established, and the circulation of e.g. concrete, mud, 
diesel oil or water may be started. 

When circulation of e.g. mud through pipe 29 and bore hole 
is interrupted, the circulation pressure is relieved, 

interrup deactivated and returns 

whereafter the packing element 22 is deacti 
to it outgoing position, figures 1 and 3. 

When the circulation pressure is relieved, the spring-loaded 
« nonreturn valve ,7 will secure that the circulation, 
Pur9 e medium contained within the circ.latio, e^xp.en. does 
lot leak out, but rather remains contained within the axial 
bore 15 of the eguipment. 

Thereafter, the tool he.* » of the citation ^ip-nt is 
polled op end «»»y the ""^^ 25 f , . 

to \r 

the hydraulic telescopic cylinder 2,2 , -i is p 
the position of readiness shown in figure 1, more 
particularly after neutralizing the locking at 9 .11. the 
P Ip 3 of the telescopic cylinder thereafter being locked n 
a new position at 9' ,10, corresponding to the contracted or 
shortened condition of the telescopic cylinder 2.2 .3. 

As defined previously, the inner parts of the telescopic 
cylinder 2,2^,3 may be cleaned in extended as wel as in 
contracted condition. Cleaning/purging may take place by 
.eans of fresh water, diesel oil or the like. Purge ports 14 
(one is visible in figure 1) can" be brought to register with 
ports of a manifold (not shown, which is coupled to a purge 
hose upon cleaning. 
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Claims. 

1. A circulation equipment for the purging of pfedrilled oil 
or gas wells upon setting of casings and conductor pipes ', 
said circulation equipment preferably being designed to be 
suspended from the top drive of a derrick, substantially 
axially aligned with the underlying casing or conductor pipe 
(29) to be set, characterized in that the 
circulation equipment comprises an elongated, substantially 
tubular body having a through-going axial bore ( 15 Jextending 
from one axial end' thereof to the other, said tubular body 
at the lower end thereof carrying a tool head (19) adapted 
for sealing interconnection with the. coupling piece (29 f ) of 
said casing/conductor pipe (29), wherein the tool head (19) 
exhibits a downwardly open annulus (32) for the 
accommodation of said pipe coupling piece (29') and, in the 
area of said annulus (32), a radially expandable packing; 
element (22) which, in expanded condition, is shaped and 
adapted to rests itself sealingly against the inner surface 
of said pipe coupling piece (29 1 ) , along the entire 
circumference thereof. 

2. A circulation equipment according to claim 1, 
characterized in that said downwardly open 
annulus (32) is defined between a sleeve-shaped or tubular 
body (21) and a guide jacket (19', 19") surrrpunding the 
latter, said sleeve-shaped or tubular body (21) retaining 
the radially expandable packing element (22), in. that a 
axially displaceable packing-actuating sleeve (26) which is 
arranged radially inwardly of the sleeve-shaped or tubular 
body (21), is formed with an actuating surface (26°) for 
radial expansion of the packing element (22) upon the axial 
displacement of the actuating sleeve (26). 

3. A circulation equipment according to claim 2, 
characterized in that the packing element 
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,221 has the form of a ring having an upper' attachment 
portion (22-.) in the position of use. said attachment 

12 22.) being accommodated within a downwardly open 
portion (22 ) being a sleeve-shaped 
circumferential fastening groove ( 21 , of si _ 
or tubular body (21), the lower edge port ion (22 ) being 
substantially freely suspended. 

4 A circulation equipment according to claim 2 or 3 

u » c t e r i z e d in that the packing-actuating 
C Mn/surface (26») of the axially displaceable pwklnflr 
■STS^. ««) -ends upwardly conically tapering. 

• Lt said substantially freely suspended lower edge 
ol o < 2.) of the packing element (22) is chamferea 

inclined surface 22' ) complementary lo' packing- 
actuating surface (26"). so that the chamfered end sur race 

(22° ) of the packing element (22) may rest supporting^ 
vZz ) oi uwe f ^ nfiM 4 n the packing 

against the packing-actuating surface (26 > in t P 

element's (22, non-expanded condition " ™ l £ 

expanded condition, so that a certain guide function is. 
expanse oacking element (22), 

achieved during the movement of the pacing 

• especially from non -expanded to expanded condition. 

5 . a circulation equipment according to one or more of^ 



preceding claims, characterised 
pacing element (22, is made fron, a materia! of 
Ltnre. prefer.hl y exhihiting elastic resxlien pr opert es . 
that that packing element (22, autom.trc.lly .ill « ' 
„«. tc nc„-e*p.nded positicn of readiness as soo « the 
activating force fro. the pacKing-.ctuating sieeve (26, has 
been brought to cease. 



6 a circulation equipment according to any one of the 

6. A circu ^ OT -ized in that between 

claims 2-5. characterized x 

an inner end sleeve (18) incorporated into the tool head 

(19) of the circulation equipment and said sleeve or ring 

body (21), which is arranged radially outwardly of the end 
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sleeve (18), an annulus (24,25) has been defined, wherein 
the packing-actuating sleeve (26) has been arranged With 
limited axial displaceability , and that within said sleeve 
or ring body (21) and "said guide jacket ( 19) , channels (23, 
23') have been formed for the supply /removal of pressure 
fluid to/from said annulus (24,25) above and below the 
packing-actuating sleeve (26), respectively. 

7. A circulation equipment according to any one of the 
claims 2-6, characterized in that said 
guide jacket (19*, 19") is formed with a radially through- 
going opening (20) constituting a window, through which it 
visually may be observed where the upper end edge (29") of 
the coupling piece ( 29 » ) of the casing/conductor pipe (29) 
is situated in relation to the level of the tool head (19). 

8- A circulation equipment according to any one of the 
preceding claims, characterized in that 
into the elongated, substantialy tubular body of the 
equipment is incorporated a double-acting pressure fluid 
operated telescopic cylinder (2,2' ,3) which is lockable in 
at least two extreme positions, said telescopic cylinder (2, 
2 f ,3) is situated between ah upper connector (1) and the 
..lower tool head (19) of the equipment, possibly through the 
intermediary of sleeve-shaped/ tubular components (.16,18). 

9. A circulation equipment according to claim 8, 
characterized in that the connector {!) of 
the equipment is constituted by a short sleeve, ring-shaped 
connector (1) screwed to the upper end of the telescopic 
cylinder ( 2 , 2 1 , 3 ) . 

10. A circulation eguipment according to claim 6, 

. q h. aracterized in that within the end sleeve 
(18) of the equipment is mounted a non-return valve (37) 
adapted to prevent leakage of circulation/purge medium 
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from the circulation equipment upon relieved pressure. 
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